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Method for the production of a cooled ring insert 



The invention relates to a method for the production of a cooled 
ring insert in accordance with the preamble of claim 1. 

From the state of the art, it is generally known, in the case of a 
cooling channel piston to be produced using the casting method, to 
pre-form the cooling channel provided in this connection as a 
pressed salt core, and to attach it in the casting mold by way of 
sleeves, before the melt is filled into the casting mold. In 
order to arrange this cooling channel in such a manner that a 
thermally particularly stressed ring insert is thereby preferably 
cooled, a ring insert for the piston of an internal combustion 
engine is proposed, in the French patent 2.044.242, that has a 
recess open towards the bottom, on the inside. This recess is 
first filled with a material that can be dissolved out well, 
before the ring insert, without having first been dipped in an 
alfin bath, is laid into the casting mold for a piston, after 
which the piston is produced by means of filling liquid metal into 
the casting mold. Because of the fact that in this case, bonding 
of the ring insert does not occur, there is no sufficiently strong 
bond between the ring insert and the cast piston produced by this 
known method, so that in the use of the piston known from the 
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state of the art, function problems must be expected in an 
internal combustion engine. 

Subsequent to this, the material is dissolved by means of a 
suitable liquid, and removed from the recess of the ring insert, 
so that a cooling channel results in the piston, as this happens. 
There is no information that can be derived from the state of the 
art as to the type of material that is filled into the recess, and 
the liquid that can dissolve this material. Furthermore, the 
method for the production of a cooling piston, according to the 
state of the art, has the disadvantage that if the recess is 
simply filled, cavities can form between the walls of the recess 
and the material being used for this purpose, which cavities are 
filled by the metal melt during subsequent casting of the cooling 
channel piston, thereby reducing the cross-section of the cooling 
channel that is formed. 

Proceeding from this, the invention is based on the problem of 
improving the known method for the production of a ring insert 
having a cooling channel piston, in such a manner that it is easy 
to carry out, and that it avoids the disadvantages of the state of 
the art. 
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This problem is solved with a method for the production of a 
cooling ring insert having the characteristics according to the 
characterizing part of claim 1. Because the turned groove worked 
into the back of the ring insert serves as a form into which the 
salt granulate for forming a salt core is pressed, the salt core 
takes on the precise shape of the turned groove, so that no 
cavities of any kind can form between the salt core and the turned 
groove . 

In accordance with a further embodiment of the invention, a 
finished, pressed salt core is laid into the turned groove, which 
core is attached in the holder by way of an adhesive bond. The 
method for the production of a ring insert having a cooling 
channel is greatly simplified thereby, and therefore also made 
less expensive. 

The method according to the invention will be explained in greater 
detail using several drawings. These show: 

Fig. 1 a cross-section through a ring insert having a turned 
groove for accommodating a salt core, and 

Fig. 2 an enlarged view of a region of the ring insert, 
indicated with A in Fig. 1. 
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A ring insert 1 for a piston ring 2 to be disposed on its outside, 
shown in cross-section in Fig. 1, has a turned groove 4 on its 
ring insert back 3, in the form of a recess open towards the 
bottom. The ring insert 1 is produced in known manner, from an 
alloy consisting of a gray casting containing 18% nickel. 

Within the framework of the production method of a piston equipped 
with the ring insert 1, the ring insert 1 is placed into a casting 
mold that is filled with aluminum, for example. In order to 
achieve the result, in this connection, that the turned groove 4 
is not filled with aluminum, but rather is available as a cooling 
channel 6 in the finished piston, salt granulate is pressed into 
the turned groove 4 at a pressure of 100 to 300 N/mm 2 , in a first 
step of the method according to the invention, so that a salt core 
5 is formed from the salt granulate. As a result of the volume 
loss of the salt granulate, projecting ridges can form on the wall 
of the cooling channel 6, in this connection, and these can be 
lathed away, if necessary. 

As an alternative to this, a finished, pressed salt core 5 can 
also be placed into the turned groove 4. The hold of the salt 



WO 2004/000489 PCT/DE2003/002047 

5 

core in the turned groove 4 can then be assured by means of an 
adhesive bond. 

In a second method step, the combination consisting of the ring 
insert 1 and the salt core 5 is pre-heated to a temperature of 
200°C to 250°C, before the ring insert/salt core combination is 
dipped into an alfin bath for 2H to 5^ minutes, in a third method 
step, which bath consists of a hot aluminum melt at a temperature 
of approximately 730°C. The purpose of this is for the aluminum 
used in the process to form a good bond with the gray casting 
alloy of which the ring insert 1 consists, during the subsequent 
method step for the production of an aluminum piston, after the 
ring insert 1 has been placed into a casting mold and the piston 
has been cast. 

Subsequent to the casting process for the production of the 
aluminum piston, an inflow and an outflow are still drilled in the 
cooling channel 6, which is still filled with the salt core 5, 
thereby making it possible for the salt core 5 to be dissolved out 
of the cooling channel 6, using water. 

Fig. 2 shows an enlarged view of a region indicated in Fig. 1 as A, 
in which the ring insert 1 with the piston ring 2, the turned 
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groove 4 made in its back 3, and the salt core 5 pressed into the 
groove can be clearly seen. 
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Reference Symbol List: 

A region 

1 ring insert 

2 piston ring 

3 ring insert back 

4 turned groove 

5 salt core 

6 cooling channel 
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